Biosynthesis, spectral properties and thermostability of cyanobacterial allophycocyanin holo-α subunits.
Allophycocyanin (APC) is generally used as fluorescent labels. In this study, apcA genes from a mesophilic cyanobacterium Synechocystis sp. PCC 6803 and a thermophilic cyanobacterium Thermosynechococcus elongatus BP-1 were cloned into expression vectors to construct pathway for biosynthesis of allophycocyanin holo-α subunits (named as holo-ApcAS for Synechocystis sp. PCC 6803 and holo-ApcAT for T. elongatus BP-1) in Escherichia coli. The two holo-ApcAs were successfully reconstituted in E. coli and purified by metal affinity chromatography. Spectral analysis showed that the two proteins have similar spectroscopic properties, with absorbance maximum both at 614nm and emission maximum at 639nm for holo-ApcAS and 638nm for holo-ApcAT. At high temperature, the recombinant holo-ApcAT was much more stable than the recombinant holo-ApcAS. Holo-ApcAS was most fluorescent at pH 8.5 and stable in pH range of 6.0-9.0 while holo-ApcAT was most fluorescent at pH 6.0 and stable in pH range of 5.0-7.0, with residual fluorescence intensity no less than 90% of the maximum fluorescence. These findings will pave the way for further protein engineering to achieve high stable APC from extremophiles.